Effect of chronic caffeine administration on theophylline concentrations required to produce seizures in rats.
Caffeine as well as the antiasthmatic drug theophylline can cause seizures when administered to humans or animals in excessive doses. Studies on rats have shown rapid development of functional tolerance to caffeine-induced seizures whereas repeated pretreatment with theophylline had no significant effect on the theophylline concentrations required to produce seizures. The purpose of this investigation was to determine whether chronic exposure to caffeine can affect susceptibility to the convulsant effect of theophylline. Rats received caffeine, 40 mg/kg, or solvent twice a day for 7 days as an intravenous injection. On the eighth day, theophylline was infused intravenously until the onset of maximal seizures. At this pharmacologic end point, rats pretreated with caffeine had significantly higher theophylline concentrations in the brain and cerebrospinal fluid than did control (solvent-pretreated) animals. Although the concentration differences were relatively small (approximately 11%), they demonstrate in principle the development of caffeine-induced tolerance to the neurotoxic effect of theophylline. Additional experiments showed that the caffeine effect on theophylline neurotoxicity is not acutely mediated by paraxanthine, a major metabolite of caffeine.